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The evolution of ecology in Mexico: facing
challenges and preparing for the future
ML Martínez1*, RH Manson1, P Balvanera2, R Dirzo3,4, J Soberón5, L García-Barrios6, M Martínez-Ramos2,
P Moreno-Casasola1, L Rosenzweig7, and J Sarukhán3
We review and analyze the historical development and challenges facing ecology as a science in Mexico, a country
with limited financial and human (one scientist per 5000 inhabitants) resources and numerous environmental problems. We outline a set of research, collaborative, and financial strategies that could help to strengthen the role of ecological science in decision-making processes, and increase cutting-edge research, thus helping to foster economic sustainability and human well-being in the country. Both curiosity driven and applied research will be important in
this context. Interdisciplinary and inter-institutional approaches, as well as international collaborations, are also key
elements in the continued development of ecology in Mexico. Ecological knowledge is predicted to play an increasingly important role in promoting the conservation and sustainable use of Mexico’s natural resources and rich biodiversity. As the history and development of ecology in Mexico parallels other Latin American countries, some of our
recommendations for the future of ecology in Mexico may apply elsewhere in Central and South America.
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A

ccording to Aristotle, “If you would understand anything, observe its beginning and its development”.
Ecology is a relatively young science in Mexico and Latin

In a nutshell:
• Ecology as a scientific discipline in Mexico is less than six
decades old and faces important challenges and limitations in
human and financial resources
• Current strategies for facing such challenges include stimulating
increased academic productivity while simultaneously promoting research with a social impact, and offering national graduate
programs designed to increase the pool of ecologists over the
long term; interdisciplinary, inter-institutional, and international collaborations are also important
• Promising directions for growth and consolidation include
strengthening natural history and ecological theory, in conjunction with biodiversity science (magnitude, distribution, anthropogenic impacts), conserving the country’s biodiversity, and
providing ecosystem services in human-dominated landscapes
• Similarities between the evolution of ecology in Mexico and elsewhere in Latin America suggest that some of the current challenges and opportunities for ecological research may also be shared
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America as a whole. Understanding its evolution in this
region depends in large part on analyzing the confluence of
factors that have historically shaped this discipline.
Combined with a review of current challenges, this should
allow us to predict some future developments. Here, we
briefly review the biophysical, socioeconomic, and scientific factors that have promoted the growth of ecology in
Mexico and briefly explore how applicable these developments may be for Latin America as a whole. We use the
case of Mexico to highlight some of the main difficulties
facing ecologists working in developing countries with
high biodiversity, but with limited budgets and numerous
environmental problems (Sarukhán and Dirzo 2001).
Finally, at a time when many professional societies with
links to ecology are reflecting upon their main challenges
as well as their visions for the future, we outline a set of
strategies that could help to ensure that ecological science
plays a substantial role in decision-making processes in
Mexico. Although our analysis is focused on Mexico, we
also discuss the above issues from a regional perspective
where our experience and interactions with scientists from
other Latin America countries suggest this would be useful.

 Historical trends
The unique environment and evolutionary history of
Latin America has played an important role in fostering
an interest in the region’s natural history and improving
our ecological understanding. A long list of explorers and
naturalists, including several founders of modern ecology
such as Charles Darwin, Alfred R Wallace, and
Alexander von Humboldt, were attracted to Latin
America’s enormous biotic and ecosystem-level diversity
and productivity. These visitors and their studies served
www.frontiersinecology.org
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ment of ecology as a formal discipline in
Mexico, and elsewhere in Latin America, is
a phenomenon of the 20th century (Castillo
and Toledo 2000). This delay has its roots in
Spanish colonialism, during which higher
education (including science) in the New
World was reserved for the elite (Cetto and
Vessuri 1997), and whose policies of centralization and export-based economies tended
to generate political and economic instability in the post-colonial era (Bulmer-Thomas
2003). Following the colonial period,
Mexico was plunged into more than a century of dictatorships, monarchies, and civil
war (Meyer et al. 2003), which damaged the
country’s socioeconomic infrastructure and
resulted in widespread poverty. Today, close
to 50% of Mexicans live on less than than
US$2 per day, and a quarter of the populaFigure 1. Mexico covers an area of 1 972 545 km2 and has 23 761 km of tion live in extreme poverty (less than US$1
coastline. It is a megadiverse country, with many endemic species: 140 mammals, per day; World Bank 2005). In addition, the
92 birds, and 12 500 plants (Groombridge and Jenkins 2002).
United Nations reported that Mexico
ranked in the lower quartile in the Wellto strengthen the union between natural history and nat- being of Nations, a unique index combining indicators of
ural philosophy, and encouraged the development of “sci- human well-being (eg health, population, and wealth),
entific natural history” as a precursor to modern ecology, with those of environmental sustainability (eg water qualwhich combines analytical reasoning and exact measure- ity, species diversity, and energy use; Prescott-Allen 2001).
ments (Kingsland 2004).
The country’s population growth rate (2% over the past
As these early explorers noted, the region’s biodiversity century, but currently 1.1%), resulted in a seven-fold
is remarkably high. Seven of the world’s 25 most biologi- increase in population over the past 100 years (12.6 to 91.2
cally rich terrestrial ecoregions are found in Latin million from 1895–1995; INEGI 2005).
America and the Caribbean, where more than 46 000
Combined with an uneven distribution of wealth, the
vascular plants, 1597 amphibians, 1208 reptiles, 1267 globalization of markets, and a general lack of incentives
birds, and 575 mammal species have been identified to for conservation, these increases have forced local inhabidate (UNEP 2002). In Mexico, a complex array of bio- tants to pursue short-term exploitation strategies that have
geographic (eg wide latitudinal range, highly variable put considerable pressure on Mexico’s natural resources.
topography) and evolutionary factors (eg glacial refuges, Environmental degradation has been exacerbated by
plate tectonics) have combined to create the fifth most uncertain land tenure, the collapse of traditional peasant
biologically rich country in the world (Mittermeier et al. institutions, perverse government subsidies (promoting
1997; Figure 1). This pattern is repeated in numerous large-scale deforestation), agricultural industrialization,
areas of South and Central America, which have been and an acute lack of coordination between ministries
found to contain a disproportionate concentration of (Stedman-Edwards 1998; Soberón et al. 1997). These and
global biodiversity, including many endemic taxa (Myers other factors were the root causes of many of Mexico’s
et al. 2000; Dirzo 2001; Sarukhán and Dirzo 2001).
environmental problems, including high deforestation
Tremendous cultural diversity has evolved in parallel rates (about 700 000 ha yr–1; Masera et al. 1998), large-scale
with this biological diversity. Mexico is considered the contamination of surface waters, depletion of aquifers, and
birthplace of the major early civilizations of Mesoamerica serious soil erosion. In view of the fact that 60% of arable
and is currently home to 54 main indigenous groups, land and 70% of Mexico’s forests are under the control of
speaking 240 languages and dialects (nearly 60 of which 38 000 small communities (Bray 1995), and that a substanare still spoken; Grimes 1988). In addition to languages tial proportion of the remaining biodiversity exists in
and cultures, much of the indigenous knowledge of nature indigenous territories, there is an urgent need for applied
in Latin America, particularly in ethnobotany, ecology, research that considers the socioeconomic implications of
and agroecosystem management, has been preserved different management alternatives. Policy interventions
(Denevan et al. 1984; Posey and Baleé 1989; Alcorn 1990; should aim to tackle environmental problems from this
perspective (Castillo and Toledo 2000), as the need to
Gómez-Pompa et al. 1993; Toledo et al. 2003).
Despite this biological and cultural diversity, and the sci- encourage conservation by working with local people is
entific interest it has generated in the past, the develop- increasingly apparent (Sarukhán and Dirzo 2001).
www.frontiersinecology.org
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The evolution of ecology as a discipline in
Mexico began with interdisciplinary and applied
collaborations between local scientists from
related disciplines (agronomists, biologists, and
geographers) and foreign ecologists (Castillo and
Toledo 1999). Formalization of the discipline
continued into the 1950s (Sarukhán 1981), as a
result of collaborations between local scientists
such as Enrique Beltrán and Isaac Ochotorena
(biologists), Efraím Hernández Xolocotzi (agronomist), and Maximino Martínez (botanist), as
well as refugees from the Spanish civil war,
including Faustino Miranda (botanist), Federico
Bonnet (entomologist), and Enrique Rioja
(marine biologist). These scientists settled in
Mexico and through the training of new students
Figure 2. Biological research stations have been instrumental in the
created important academic lineages.
Such collaborations were followed by the for- development of ecology in Mexico. Shown here are dormitories at the
mal establishment of national ecological institu- Estación de Biología Chamela, on the Pacific Coast of Mexico.
tions and the training of new scientists, both at Laboratories, scientific collections, and a library are also available on site.
home and abroad (Sarukhán 1981; Jaksic and
Boyle 1992; Rabinovich and Boffi Lissin 1992; Castillo and sites where important ecological research was performed
Toledo 1999). Initially, the research was mostly descrip- and where several generations of Mexican and Latin
tive, but with time there was increasing use of ecological American scientists have been trained. Until 1978, the
paradigms, concepts, methods, and theory (Sarukhán majority of new ecological knowledge was generated at
1981; Soberón 1995). During this time, the dominant research centers concentrated in Mexico City (Guevara
focus in Mexico was on plant ecology (Dirzo 1993; and Moreno-Casasola 1981); however, this situation
changed rapidly, and a variety of additional institutions,
Martínez-Ramos 1994).
Given the needs of the country, the first institutions located throughout Mexico, now regularly contribute to
established were interdisciplinary and focused on applied the scientific output of the country. All of these research
research. The National Commission for the Study of centers have regular budgets and a growing number of
Dioscoreas was established in 1960, with support from the graduate programs (18 at present – more than any other
Forestry Ministry and a pharmaceutical industry that used country in Latin America; Castillo and Toledo 1999).
yam (Dioscorea composita) to synthesize the first cortisone
and all corticosteroids (including the birth-control pill)  Challenges
in Mexico. The Commission was charged with carrying
out ecological studies on this plant and its natural habitat At present, limited federal funding is one of the major obsta(tropical rainforest), including assessment of its availabil- cles to the future development of ecology in Mexico and
ity and regenerative capacity in forests undergoing sec- elsewhere in Latin America, where the percentage of GDP
ondary succession. Such studies provided the first long- invested in research and development (R&D) ranges
term, stable funding for population and community-level between 0.1 and 1.26 (Cetto and Vessuri 1997). In the case
ecological research in Mexico (Sarukhán 1981). In addi- of Mexico, in 2003, R&D spending accounted for only
tion, the Commission provided funding for training stu- 0.42% of GDP (INEGI 2003). The national budget for
dents in ecology, many of whom went on to play impor- research on environmental and natural resources is relatively
tant roles in the growth of ecology in the country small (US$43 million dollars or 1.7% of the total R&D budget in 2003; INEGI 2003). High quality ecology research
(Gómez-Pompa et al. 1967).
This establishment period was followed by a consolida- centers, with the exception of the National Autonomous
tion phase that included the birth and growth of a num- University of Mexico (eg ECOSUR – El Colegio de la
ber of important ecological institutions and affiliated bio- Frontera Sur, and INECOL – Instituto de Ecología, AC),
logical research stations. Three of these early institutions have yearly budgets ranging between US$ 4–20 million per
were established by academic descendents of the original year (data obtained from institutional web pages).
In view of the scarce funding and the recent history of
founders of ecology in Mexico: the National Institute for
the Investigation of Biotic Resources (A Gómez Pompa), ecology, another important endeavor is to increase the
The Institute of Ecology (G Halffter), and the Center of small pool of trained scientists in Mexico. In 1980, the
Ecology at the National University (J Sarukhán). country had only five PhD-level scientists working in
Biological stations such as Los Tuxtlas, Chamela (Figure ecology (Soberón 1995). Currently, there are approxi2), Mapimí, El Edén, and El Cielo were (and still are) the mately 350 ecology researchers in Mexico (Castillo and
© The Ecological Society of America
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Figure 3. Number of articles found in Current Contents (ISI) by
Mexican and Latin American authors that include the term
“ecology” from 1997 to 2004. (a) Total number of papers from
selected Latin American countries. (b) Per capita number of papers
from selected Latin American countries. (c) Number of ecology
papers including coauthors from both Mexico and the USA.

Toledo 2000), and an average of ten new PhDs are added
each year (J Soberón pers comm). Although impressive,
this growth is still insufficient, given the need for ecological research in the country. Regional trends for all sciences are similar; the number of researchers per capita in
Latin America (one scientist per 5000 inhabitants)
www.frontiersinecology.org

remains 10 times lower than in industrialized countries.
An exception is Cuba, where the number of R&D
research centers was increased to 221, employing more
than 5000 researchers by 1998 (Cetto and Vessuri 1997).
Most of these Cuban centers focus on biotechnology,
agronomy, fisheries, and biomedicine. It has recently
been estimated that in order to match the US capacity for
training and employing scientists an initial investment of
at least US$8 billion would be required throughout Latin
America (Rodríguez et al. 2005).
In response to these challenges, Mexican national policy
has focused on increasing the quality and international
impact of the limited amount of research being performed.
The National Council for Science and Technology
(Consejo Nacional de Ciencia y Tecnologia, CONACyT),
through its National System of Investigators (Sistema
Nacional de Investigadores, SNI), uses economic stimuli to
encourage scientists to publish in international, peerreviewed, and indexed journals. CONACyT also encourages the maintenance of high-performance graduate programs by awarding scholarships to promising students.
Similar internal programs have been created within many
academic institutions nationally. While the net impact of
these programs on academic production (both quantitatively and qualitatively) is still unclear, there has been a
notable increase in the total number of ecology papers published annually by Mexican and Brazilian scientists (Figure
3a), despite negligible increases in the percentage of GDP
invested in science during the same time period
(Holmgren and Schnitzer 2004). When analyzed on a per
capita basis, however, Chile and Argentina show the greatest increase in the number of ecology papers published during the past decade (Figure 3b). The overall contribution
of the region to ecological knowledge worldwide is still
rather limited, accounting for only 5.5% of total world production (ISI 2005).
There is growing recognition that investment in science is not a luxury but a necessity (Vessuri 2003).
However, the low proportion of GDP actually invested in
R&D in Mexico, and Latin America generally, suggests
that policy makers consider that science does little to
address their countries’ environmental and socioeconomic problems. In Mexico, two trends are helping to
address this situation. First, funding for applied, multidisciplinary work is increasing, in recognition of the fact
that socially involved, ecological, “demand-driven
research” (research aimed at solving specific problems) is
just as relevant as “curiosity driven science” (research
with no direct and immediate application). New “multiple-agency” funding alternatives are being created by
CONACyT in collaboration with other federal and state
institutions that not only increase overall funding available for research, but also promote the shift towards
demand-based research (CONACyT 2003).
There is also a growing awareness of the importance of
the link between ecosystem health and human well-being,
expressed in the context of ecosystem services. Efforts to
© The Ecological Society of America
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protect hydrological services in Mexico alone amounted
to investments of over US$43 million in 2003–2004
(CONAFOR 2005). This situation is representative of
similar experiences in Latin America. In Costa Rica, for
example, rural inhabitants are paid for the ecosystem services provided by their land, and this, coupled with a
multi-sectoral approach and inter-administrational continuity, have converted high deforestation rates into substantial aforestation in recent years (Umaña and Brandon
1992). As efforts continue to understand and quantify the
value of ecosystem services in Mexico and elsewhere in
Latin America (SEMARNAP 1997; Pagiola et al. 2003),
the demand for ecological studies will increase. Such
changes should help to demonstrate the relevance of scientific research to society as a whole, and hopefully will
result in a larger overall science budget in Latin America.

understanding of the ecological consequences of habitat
loss, fragmentation, and different management practices
on ecosystem structure and function is of the utmost
importance. Paired with research identifying the ecological and socioeconomic drivers of land-use change (Geist
and Lambin 2002) and global climate change (IPCC
2001), these studies will facilitate planning and forecasting future environmental scenarios and the prioritization
of use, conservation, and restoration activities in different regions. Further work is also needed to determine
what species live in environments that experience different management intensities, their life history traits, and
what opportunities for biodiversity maintenance are
offered by such environments.

 Perspectives for the future

Many of the effects of habitat loss and fragmentation are
expressed cumulatively, over extended time periods
(Dobson et al. 1997). Thus, a prompt response to environmental degradation, namely restoration of the most critical biotic communities, ecosystem functions, and the services they provide, is imperative (Costanza 1993; Daily
1997). However, additional ecological studies are needed
to enhance our understanding of natural biotic regeneration processes and ecosystem function in order to develop
strategies to accelerate ecosystem recovery and reduce the
cost of restoration projects (Holl and Howarth 2000).

Here, we will describe a set of strategies that should help
ensure that this discipline remains vibrant, productive,
and focused on resolving the major environmental problems facing the country. As starting points, we use the
initiatives of several professional ecological organizations
in Mexico and Latin America, including the Ecological
Society of America (ESA) and the Association for
Tropical Biology and Conservation (ATBC), currently
engaged in defining their visions for ecology’s future
(Bawa et al. 2004; Palmer et al. 2005). Recommendations
generated by these efforts were modified to reflect the
realities and challenges of ecology as a science in Mexico.
Some of these recommendations are likely to be applicable to other Latin American countries as well.

 Priority areas of research
Ecosystem structure and dynamics

Understanding the biological and physical factors that
generated and maintained the extremely high biodiversity in Latin American countries should be a fundamental
focus of ecological research in the region. Cataloguing
this biodiversity and elucidating the natural histories of
species are also vitally important, but currently undervalued, scientific enterprises (Bawa et al. 2004). Research on
the processes and mechanisms that determine ecosystem
structure and functioning are also needed. These studies
will serve as the baseline for understanding human
impacts on natural ecosystems and developing appropriate restoration and management strategies.
Anthropogenic effects

In Mexico, undisturbed native vegetation covers less
than a third of the country and the rate of deforestation is
among the highest in Latin America (Masera et al. 1998;
Palacio-Prieto et al. 2000; FAO 2003). Thus, an in-depth
© The Ecological Society of America
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Interdisciplinary research and sustainability

Interdisciplinary research that incorporates socioeconomic,
cultural, anthropological, and historic perspectives in solving complex environmental problems is urgently needed.
Such research would help ensure that ecological knowledge
is employed effectively in developing sustainable strategies
for the use of natural resources in Mexico (Lubchenco et al.
1991; UN Millennium Project 2005).
Agroecosystems

Anthropogenic activities need not necessarily result in
degraded ecosystems. Traditional ecological knowledge
and indigenous agroecological management can be combined to create highly diverse agroecosystems that rival
natural ones in ecosystem structure and function, while
simultaneously meeting human needs (Gomez-Pompa et
al. 1993; McNelly 1995; Mogeul and Toledo 1999; Toledo
et al. 2003). Thus, new management approaches will
result from exploring dynamic, complex interactions
among humans and the ecosystems from which they
receive ecosystem services.
This point is particularly relevant in Mexico, where
national parks and biosphere reserves currently protect
only 9% of the land area, while agroecosystems occupy a
third of the country (Palacio-Prieto et al. 2000; Figure 4).
Given this contrast, and the importance of communal
www.frontiersinecology.org
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evaluating programs designed to preserve and restore
ecosystem services. Monitoring networks are also essential
for assessing climate change, and provide important opportunities for increasing environmental education and awareness. The recent establishment of a Long Term Ecological
Research (LTER) network in Mexico is intended to support
long-term research and the monitoring of key ecological,
physical, and socioeconomic variables in various ecosystems throughout the country. Nine other countries in Latin
America are also involved in, or are considering, similar initiatives (see www.ilternet.edu/networks/), suggesting that
long-term monitoring is becoming an increasingly important tool used by ecologists in the region.
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Figure 4. The Biosphere Reserve of the Tehuacán-Cuicatlán
valley in the state of Oaxaca is a center of origin of a substantial
number of species in the Family Cactaceae.

land ownership in Mexico (Castillo and Toledo 2000),
more studies of these human-managed systems are needed,
to combine traditional and modern ecological knowledge
in the development of land-use strategies that maximize
sustainability, landscape heterogeneity, and connectivity
(Costanza 1993; Toledo et al. 2003). Directly related to
this is the urgent need to generate scientific knowledge
that minimizes the apparent conflicts between the conservation of biodiversity and the delivery of ecosystem services, underpinning societal well-being in human-dominated landscapes (Daily 2005).
Ecosystem services

The role of ecologists and ecology as a discipline will be key
in: (1) ensuring the long-term sustainability and delivery of
ecosystem services that are essential to national development; (2) understanding the consequences of different
ecosystem management strategies on the ecosystem’s health
and its ability to deliver such services; (3) constructing a
strong ecological knowledge base concerning the resistance
and resilience of natural ecosystems to human perturbations;
and (4) developing ecosystem management alternatives that
maximize and balance the well-being of different sectors of
society, while simultaneously strengthening the capacity of
local, state, and country level institutions to develop, implement, and monitor ecosystem service payment programs
(Castillo and Toledo 2000; UN Millennium Project 2005).
In Mexico, it will be particularly important that such initiatives create alternatives for, directly involve, and economically compensate indigenous and peasant groups, who own a
large proportion of the land. These groups often have a profound understanding of the ecosystems in their care, and are
strongly influenced by governmental programs and market
economies at a variety of scales.
Monitoring networks

These networks provide fundamental feedback for strengthening management and conservation programs, and for
www.frontiersinecology.org

Training priorities

In Latin America, a growing proportion of ecology students are obtaining their Masters and PhD degrees within
their home country, thanks to the recent proliferation of
solid graduate programs and the difficulty of acquiring
grants for studies abroad (Cetto and Vessuri 1997).
Nevertheless, limited job opportunities continue to push
young professionals abroad, creating a serious “braindrain” problem for Mexico and Latin America. It is estimated that 40–60% of Argentinean, Chilean,
Colombian, and Peruvian researchers live and work outside their own countries (Cetto and Vessuri 1997). In
Mexico, the number of federal grantees for graduate studies abroad in the past few decades far exceeds the number
of members in the SNI, which has remained fairly constant over the same time period (CONACyT 2003).
Efforts to develop local and regional science and technology should focus on retaining these highly valuable scientists, while continuing to foster international collaborations. Employment opportunities in Mexico and Latin
America for young scientists are often very limited.
Eliminating inconsistencies in governmental support,
such as the inverse relationship between the number of
investigators supported by the SNI in ecological institutions and the degree to which their research is applied to
address national priorities in Mexico (Castillo and
Toledo 2000), should also help to alleviate this problem.
These criteria are changing slowly. Recent efforts to
incorporate professionals trained as ecologists into federal
and state agencies should create more opportunities for
newly trained ecologists in Mexico.
New generations of ecologists also need training in how
to engage in interdisciplinary research, particularly given
the applied research agendas of Latin American countries
(Palmer et al. 2005). In addition to a focus on problemsolving, communication skills for environmental education, and raising societal awareness, an interest in solving
environmental problems and developing sustainable solutions is essential. Such environmental awareness is most
effective if begun at an early age (K–12; Panel 1). Efficient
and constant communication between scientists and decision makers will ensure that this occurs.
© The Ecological Society of America
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Panel 1. The “inquiry cycle” as a tool for ecological learning and conservation in Latin America
Hands-on scientific inquiry can provide local people with a powerful heuristic tool
to better understand and eventually manage and conserve their surroundings. For
over a decade the “inquiry cycle” has engaged Latin Americans in direct investigation
of both basic and applied ecological processes. Latin Americans pose research questions themselves, design studies to answer them, and initiate wide-ranging reflection
based on the results, a process which is often followed by direct applications to management or conservation.The inquiry cycle adapts itself to many different scales and
social contexts, including professional and student ecologists, campesino and/or
indigenous communities, forest guards in protected areas, and visitors to those areas
or other “green places” (Feinsinger 2004; Feinsinger et al. 2006). The inquiry cycle
especially pervades public education at sites across 15 Latin American nations, in the
form of schoolyard ecology (la enseñanza de ecología en el patio de la escuela, “la
EEPE”). Students in upper elementary grades and others from preschool to high
school conduct scientifically rigorous inquiries into the plants, animals, ecological
processes, and human “footprints” found in the schoolyard (Arango et al. 2005).
Among its many results, schoolyard ecology greatly enhances knowledge of regional
biodiversity and generates, without imposing, a culture of conservation.

International collaboration

Environmental problems are seldom neatly delineated within
specific political, social, or economic boundaries. Solutions to
these problems must therefore develop as a result of of international collaborations (Panel 2). The Latin American
region already has several international programs for scientific collaboration, including the Latin American Plant
Sciences Network (Red Latinoamericana de Bótanica, RLB),
which was created in 1988 and supports graduate-level education in Mexico, Costa Rica, Venezuela, Brazil, Chile, and
Argentina (Panel 3). Students from other Latin American
countries are supported by RLB (www.uchile.cl/rlb) to carry
out postgraduate studies or for short-term training. In addi-

tion, the interaction between scientific societies (eg the Mexican and Latin American
Botanical Societies) has resulted in fruitful
collaborations in the region. Apart from
these examples, links with scientists in
developed countries are becoming more frequent, resulting in greater productivity
(Figure 3c). All these types of partnerships
serve to increase the overall funding available for ecological research in the region
and, based on their success to date, should be
strengthened and promoted in the future.
Other financial opportunities

A growing number of studies have documented the important economic returns
for nations investing in science research
and education (Vessuri 2003). In an ecological context,
such investment provides the tools and depth of understanding needed to successfully deal with the many serious
environmental problems facing Latin American countries. In Mexico, these problems were estimated to cost
US$5.7 billion in 2002, or almost 10% of GDP, whereas
only 0.6% of GDP was spent on environmental protection
during the same time period (value estimated using a June
2005 exchange rate; INEGI 2005). Until government
investment in science increases in Latin America, alternative financial mechanisms should be explored, including
partnerships with NGOs and the private sector. In addition to increasing support for science, such collaborations

Panel 2. Environmental problems go beyond political frontiers
As shown by the case of the monarch butterfly (Danaus plexippus),
environmental problems often go beyond economic or political
frontiers. This species is one of the best known of all North
American butterflies due to its multi-generational migrations
across the continent. In autumn, tens of millions of monarch butterflies leave their northern habitats in the northeastern USA and
southern Canada and fly towards warmer areas of California and
Mexico. Eventually, these individuals and their offspring will travel up
to 4500 km. Habitat destruction seriously threatens both the summer and overwintering sites of monarchs. By necessity, conservation of this species requires a trinational and multisectoral effort.
Several programs and commissions have addressed the issue of
protecting the monarch butterfly and the diverse array of habitats
they use. The North American Commission for Environmental
Cooperation (CEC) between Canada, Mexico, and the United
States organized an international meeting to discuss the basic requisites to preserve the monarch butterfly. As a result, the core
reserve in Michoacán (Mexico) was increased from 16 110 to
56 259 ha. Additionally, the Foundation for the Conservation of the
Monarch Butterfly was created to compensate communities
affected by this decision, as they can no longer benefit from logging
The monarch butterfly (Danaus plexippus) is one of the best
activities within the reserve. Furthermore, work is being done with
local agencies and citizens within the three countries to establish known of all North American butterflies due to its multiland protection and increase education about monarch conserva- generational migrations across North America.
tion. Garden plantations of milkweed (the butterfly’s food) are
being established and intense education programs are underway. Other programs aimed at the preservation of this butterfly are
Michoacan Reforestation and Habitat Protection Fund, Monarch Butterfly Sanctuary Foundation, and Monarch Watch. In this, as in many
other cases, international collaboration is fundamental to program success.

© The Ecological Society of America
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Panel 3. Scientific societies in Latin America fostering interactions among ecologists in the region
At least eleven professional botanical, zoological, biological, and ecological societies and associations based in Latin America foster interactions between local ecologists and colleagues from related disciplines (see below). The Red Latinoamericana de Botánica
(www.uchile.cl/rlb/) plays an important role in promoting student and teacher exchanges among countries in the region. Latin American
ecologists also belong to international societies such as the Ecological Society of America, Association for Tropical Biology and
Conservation, Society for Conservation Biology, British Ecological Society, and Society for Ecological Restoration. In addition, Latin
American societies produce 11 journals with national/regiona distribution. However, only five of these (Revista Chilena de Historia Natural,
Acta Zoológica Mexicana,Acta Botánica Mexicana, and Revista Mexicana de la Biodiversidad) are internationally indexed. Papers by Latin American
ecologists can also be found in regional science journals, such as Interciencia, and the journals of the aforementioned societies and other professional organizations. In September 2005, the Mexican Society of Ecology was founded. Currently, it has nearly 200 members.
Largest scientific societies including ecologists based in Latin America.
Organization
Sociedad Biológica de Chile
Sociedad Botánica de México
Sociedade Botânica do Brasil
Asociación Latinoamericana
de Botánica
Sociedad Mesoamericana para
la Biología y la Conservación

Year
founded

Members/meeting
attendance

1928
1941
1950

500 / na
1200/2000
na/na

1986

na /1250

1996

768 /na

Web page
www.biologiachile.cl/
www.socbot.org.mx/
www.botanica.org.br/
www.botanica-alb.org/
www.socmesoamericana.org/ev.php

na = data not available

may have the added benefit of stimulating a more direct
application of the scientific results to specific environmental problems, as well as facilitating the communication of these results to the general public.

 Conclusions
A review of the evolution of ecology in Mexico reveals a surprising number of similarities with other Latin America
countries, in terms of both historical development and the
current challenges facing this discipline. We outline a strategy for addressing these problems, in the hope of maximizing
research impacts in the short term and expanding the financial and human resources available for ecological research in
the long term. Essential elements of this strategy include supporting curiosity driven research, while highlighting applied,
interdisciplinary, and “demand-driven” ecological studies, as
well as focusing research efforts on key topics, reducing
“brain-drain”, and strengthening national and international
collaborations. This suite of actions should help to ensure
that the quality and impact of ecological research in Latin
America continues to improve, and that ecological knowledge plays a key role in promoting the conservation and sustainable use of the regions natural resources.
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